Background: Delirium is a high prevalent postoperative complication in older cardiac surgery patients and can have drastic consequence for the patient. Preventive interventions, diagnosis and treatment of delirium require specialized knowledge and skills. Objective: To gain insight in the current opinion and beliefs of nurses in hospitals concerning prevention, diagnosis and treatment of delirium in older hospital patients in general and specifically in older cardiac surgery patients. Methods: In a cross-sectional study from February to July 2010, we distributed a survey on beliefs on delirium care among 368 nurses in three hospitals in the Netherlands, in one hospital in all wards with older patients and in two hospitals in the cardiac surgery wards only. Results: Although in literature incidence rates up to 54.9% in cardiac surgery patients in hospitals are reported, with a response rate of 68% (250), half of the nurses believe that the incidence of delirium is not even 10%. Two thirds think that delirium in patients is preventable. Although, the Delirium Observation Scale is most often used for screening delirium, nearly all nurses do not routinely screen patients for delirium. Opinions on delirium of nurses working in cardiac surgery wards did not differ from nurses caring for older patients in other hospital wards. Conclusions: Nurses do * Corresponding author.
Introduction
In the past decades, mortality during or shortly after cardiac surgery has decreased [1] . However, morbidity has increased [2] , mainly because cardiac surgery is increasingly utilized in older and more vulnerable patients. This often results in more complications after surgery and potential reduction in quality of life [3] - [5] . One high prevalent postoperative complication in older cardiac surgery patients is delirium, with reported incidences of 8% to 31% in isolated coronary artery bypass grafting (CABG) [6] [7] and 14.7% to 54.9% in all cardiac surgeries [8] - [13] .
In the Diagnostic and Statistical Manual of Mental Disorders-IV-TR a delirium is defined as a syndrome of many different causes characterized by confusion and loss of short-term memory [14] . More specifically, a delirium in the elderly patients is a transient, mostly reversible organic-mental syndrome with acute confusion, cognitive impairment, decline of vigilance, increased or reduced psychomotor activity and a disturbed sleepwake-cycle [15] . The etiology of delirium is multifactorial [15] . Patients with delirium present with combinations of cognitive failure, fluctuating levels of consciousness, changes in the sleep-wake cycle, and variable severity of psychomotor agitation, hallucinations, delusions and other perception abnormalities [16] . Delirium is associated with functional decline at one month in cardiac surgery patients [11] , with postoperative cognitive dysfunction at one week post-surgery in CABG patients [17] and with sleep disturbances in cardiac surgery patients [10] . Subsequently, delirium is associated with an increased risk on admission in a hospital or nursing home [18] .
An occurring delirium can have drastic long term consequences for the patient, like prolonged (months) functional (activity of daily live) dependency, an enormous fear because of occurring hallucinations, increased morbidity and mortality [18] [19] . Consequently, a delirium increases patient burden, healthcare demand and healthcare costs.
Preventive interventions, diagnosis and treatment of delirium require specialized knowledge and skills. Since nurses play a key role in hospital care, a successful implementation of nursing interventions for prevention, early and accurate diagnosis and treatment of delirium in older surgery patients is important. A survey conducted in 2005 in the University Hospitals of Leuven in Belgium demonstrated that the incidence of delirium and its association with an increased morbidity and mortality was underestimated by nurses and physicians in the older general hospital population [20] . Results of a survey on quality of delirium care under twenty Dutch hospitals executed by the Dutch Health Care Inspectorate [21] , revealed that there was no policy in the hospitals and nurses and physicians have insufficient knowledge on prevention, diagnoses and treatment of delirium.
Much research is done on delirium care focussing on causes in patients. However, in literature the reported incidence rates of delirium in cardiac surgery patients in hospitals still keep increasing with the increasing age of patients going for cardiac surgery and still little is known about nurses' opinions regarding delirium or how they manage delirium in cardiac surgery patients. Therefore, the aim of our study is to understand the current opinion and beliefs of nurses in hospitals about prevention, diagnosis and treatment of delirium in older hospital patients in general and specifically in older cardiac surgery patients.
Methods
In a cross-sectional survey from February to July 2010, we distributed questionnaires on beliefs on delirium care among 368 nurses in three hospitals in the Netherlands. The ethical review boards of the three involved hospitals gave approval for the study.
Development of the Questionnaire
The questionnaire used for this survey was originally developed by a panel of delirium experts from Vanderbilt University Medical Centre including the disciplines of nursing, critical care medicine, clinical psychology, and geriatric neuropsychology, through a deliberate step-wise process that included item generation and construction and pilot testing and clarification for the use in intensive care [22] . Subsequently, the questionnaire was translated into the Flemish Dutch language and adjusted to be applicable in all clinical departments in the hospital. This was done by a panel of Flemish experts working in the university hospitals of Leuven in Belgium and tested on face validity [20] .
For this study the Flemish Dutch questionnaire was adjusted into the general Dutch language, particularly to be applicable in the nursing population, by the University of Utrecht and the University of Applied Science Utrecht. Because Flemish and Dutch are very similar languages, Flemish nurses working in geriatric and psychiatric care checked the interpretation. Furthermore, the questionnaire was face validity tested by a psychiatric nurse and a psychiatrist, both involved in delirium care in the Röpcke Zweers hospital in the Netherlands. Finally the University of Applied Science Utrecht did a pilot test of the questionnaire in the St. Antonius hospital in Nieuwegein, which resulted in a confirmation of the questionnaire. Both the face validity test and pilot test did not lead to adjustments of the questionnaire.
Design of the Questionnaire
The questionnaire was designed into two parts. In the first part the nurse was asked for demographic data like age, gender, education, years of experience and main practice setting in the hospital. In the second part, the nurse was asked for the opinion on the prevention, prevalence, severity, detection and diagnosis, and treatment of delirium of patients in the ward. Because the highest incidence of delirium is occurring in patients above 70 years of age, in the questionnaire a distinction is made between opinions of nurses on the prognosis of delirium in patients of 70 years and younger and patients above 70 [22] [24] . The questionnaire is presented in the Appendix.
Population and Data Collection
The first of the three centres was the Röpcke Zweers local hospital in Hardenberg, which is located in the eastern part of the Netherlands; the second centre was the St. Antonius hospital in Nieuwegein; the third centre was the University Medical Centre Utrecht. Both the second and third centres are also specialized in cardiac and thoracic surgery and are located in the central part of the Netherlands. In the first centre the questionnaire was distributed among all nurses who were involved in care to adult surgery and non-surgery patients. In both the second and the third centre the survey was distributed among all nurses working in the cardiothoracic surgery department.
Nurses included in the survey received the questionnaire. This questionnaire was accompanied by an introduction letter, including information on the purpose of study, anonymous treatment of the information the respondent provided and an invitation to cooperate. By returning the completed questionnaire the responding nurse gave implied consent to use their provided information for this study.
Data Analysis
The estimates of the respondents concerning: 1) the Incidence and Prevalence of Delirium, 2) Diagnosis of Delirium, 3) Outcomes of Delirium and 4) Treatment of Delirium, where calculated in percentages. For respondents' estimate concerning risk factors for Delirium the mean of the result of the five point Likert scales was calculated. The different estimated importance of the outcome of the Delirium for the patients younger than 70 years and patients of 70 years and older was tested for each centre using the chi square test. Chi-square and Fisher's exact tests were used to analyse categorical values where appropriate, and Student's t-test was used to analyse continuous variables which were normally distributed. Two-sided statistical testing was conducted with a level of significance of 0.05. The statistical package R (version 2.14. 
Results
Out of 368 nurses who received the invitation, a total of 250 questionnaires were completed resulting in a response rate of 68%. The response rate per hospital and the demographics of the responding nurses are presented in Table 1 . Half of the respondents were 30 years or younger and one third 40 year or older. As expected, the majority was female. Nearly 60% had completed an intermediate vocational training and over 40% had a bachelor degree in nursing. Over 60% worked four of five days per week and above 70% had four or more years of experience in nursing.
The questionnaires were completed by nurses from different practice settings as presented in Figure 1 . In the St. Antonius Hospital (centre 2) and the University Medical Hospital (centre 3) the questionnaires were deliberately distributed among nurses working at cardiothoracic surgery department only. In the Röpcke Zweers local Hospital (centre 1) we distributed the questionnaire among all nurses in the hospital. As a consequence, most of the nurses in our cohort were working at Cardiac Surgery and Pulmonary Medicine, together almost half of the responding nurses. The preceding year, 16.4% of the nurses reported that they attended a workshop or lecture focussed on delirium care and one third read a scientific article about delirium.
Nurses Beliefs on the Prevalence of Delirium
In contrast with the incidences we found in the literature [8] - [13] more than half of the nurses thought that not even 10% of the patients experienced delirium at their practice setting and 37% thought that 10% -25% of the patients experienced delirium at their practice setting. In centre one, where nurses from all departments where involved, the lowest prevalence of delirium was estimated by nurses of the emergency department, gynaecology and lung surgery.
Nurses' Beliefs on Severity of the Incidence of Delirium and Its Association with Increased Morbidity and Mortality in Older Patients Admitted to the Hospital
Over 80% of the nurses thought that delirium is a problem or even a severe problem at their practice setting (Figure 2) . They also found especially in older patients, that delirium contributes significantly negative in patients' clinical outcome. The believes of nurses in all three centres were significantly different between patients of 70 years and younger and patients above 70 year of age (Figure 3) . The most reported serious complications in patients experiencing a delirium are falls, restlessness, confusion, anxiety, panic, heavy feelings of shame and removal of the tubes, due to confusion. Furthermore, the most mentioned unpleasant experiences with delirious patients were aggressive language, being beaten and feeling helpless.
Nurses Beliefs on Preventing Delirium
Delirium can be prevented and the occurrence of delirium at hospital stay should not be found to be normal, that is the opinion of 60% of all nurses. Almost all nurses (93.9%) believed that the occurrence of delirium requires an active and immediate intervention by a medical doctor or nurse (Figure 2) .
The most important risk factors for the occurrence of Delirium estimated by nurses are medication stop or alcohol or drugs, postoperative status, older age, dementia and infection (Figure 4). 
Beliefs on Diagnosing Delirium
Delirium is under diagnosed according to 75% of the nurses (Figure 2) . Nurses are not screening routine based on delirium is said by 63%. Although, we found some variance in screening habits between the three centres, the differences were not significant ( Figure 5 ). Only 9% of the nurses reported screening patients for delirium on a daily basis. The Delirium Observation Screening (DOS) Scale is the most used screening instrument. Of the nurses who answered the questions about screening instruments, 72% uses the DOS. Almost 32% did not answer this question. In all three centres a delirium guideline or protocol is present. These guidelines include information concerning symptoms, screening and interventions. The presence of a delirium guideline is known by almost 70% of the nurses, however 60% of the nurses have never consulted the guideline.
One third of the nurses ask advise from an expert healthcare professional when a patient has been identified with symptoms of delirium.
Nurses Beliefs on Treating Delirium
The occurrence of delirium requires an active and immediate intervention by a medical doctor or a nurse. Medication and intervening in environmental factors, such as reality orientation, are found to be the most important intervention by nurses (Figure 6) . The most administered medication is Haldol according to nurses (mentioned by 91%), Lorazepam (almost 52%), Serequel (almost 22%) and Oxazepam (11%). The most reported adverse reaction was severe drowsiness in which the patient is no longer approachable, due to over sedation (reported by 54% of the nurses).
Discussion
In this study we identified opinions and beliefs on prevention, diagnosis and treatment of delirium of nurses in hospitals working with older hospital patients in general, and specifically in nurses giving care to older cardiac surgery patients in hospitals. We found no differences in knowledge of nurses working with cardiothoracic surgery patients and those working with other adult hospital patients. Nurses do have certain knowledge on prevention, diagnosis and treatment of delirium. Nonetheless, there is a gap between the reported incidence of delirium in literature and the estimation of the occurrence of delirium by nurses. They do not all screen patients on a routinely basis for delirium. Furthermore, a part of the nurses knows that there is a guideline regarding delirium care in their hospital, but most nurses do not consult it. This is an important barrier for policymakers, and clinicians in their efforts to prevent older patients from acquiring a delirium during their hospital stay. This is the first study giving insight in opinions of nurses in a multi-centre setting since Ely and colleagues in 2004 [22] published their findings on opinions in intensive care caregivers and Verstraete and colleagues in physicians and nurses in 2008 [20] . This preliminary work adds to that body of knowledge, demonstrating that nurses not noticing the degree of risk on delirium in older patients in a hospital, is a barrier for preventing these older patients from acquiring a delirium in a hospital.
To appreciate the present results, a few limiting points must be considered. First, in this study we were not able to collect the real incidence of delirium of the involved patients in the three centres. Of course this would have been the best starting point for comparing the opinions of the nurses on what percentage of patients was delirious in their department and the incidence of delirium. However, in many studies the incidence of delirium in patients admitted to a hospital is reported [6] - [13] [23]- [29] , providing a reasonable reference for the incidence. 
Opinions of three types of therapy in treating patients
Not so Important Neutral Important to Priority Missing Second, we deliberately compared three different hospital situations including a local hospital with most adult wards, a specific top clinical cardiothoracic surgery department and a cardiac surgery department of a university hospital. On one hand, one can argue this is heterogeneous population. On the other hand we did not find significant differences, meaning that on the level of opinions on delirium care this study population is fairly homogeneous. With our approach, we could reach different hospital nursing populations in order to study their opinions on delirium care.
Finally, this study covers opinions of nurses only and there are no straight directions for implementation studied, as was done by Yevchak and colleagues [30] . However, especially in cardiac surgery there is a remark to make. Most cardiac surgery departments work with so called "clinical pathways". Screening patients on the risk to acquire a delirium on a routine basis could be part of the clinical pathways.
Conclusion
Although nurses in the hospitals do have knowledge on prevention, diagnosis and treatment of delirium, they underestimate the occurrence of delirium in patients. As a consequence, they do not screen patients on a routine basis. And because they do not screen patients on a routine basis they underestimate the incidence of delirium in older patients during their hospital admission.
